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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the Invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1-4, 7-13, and 32 rejected under 35 U.S.C. 102(b) as being anticipated by 
Sutherland et al. (U.S. Patent No 5,942,157, hereafter "Sutherland I"). 

3. As to claims 1 and 32 , Sutherland I discloses a reflective device having 
electrically controllable, variable reflection gratings (diffraction efficiency, note: 
diffraction is a form of reflection by a grating) (col. 1 , lines 15-25) having a composition 
comprising a periodic array of liquid crystal disposed in a polymer matrix (PDLC) (col. 5, 
lines 18-25), the liquid crystal having an index of refraction that is variable in response 
to an applied electric field, wherein the index of refraction of the liquid crystal array (nLc) 
and the index of refraction of the polymer matrix (np) are mismatched at first and second 
applied electric field strength (col. 1 7, lines 27-61 ). Sutherland 1 , discloses the 
application of external electric field across the ITO electrodes for applying the electric 
fields (col. 10, lines 15-16) and a means for the application of the electric field (figs. 14- 
17). 
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As to the previously added limitation in claims 1 and 32: Sutherland I does teach 
the electric field variation ranges from 0 to Emax (col. 17, lines 29-30) and that the 
refractive index of the liquid crystal nLc and the refractive index of the polymer are 
different (mismatched) at electric fields ranging from zero up to a maximum value of 
Emax. They become equal only at a value of Emax (col. 17, lines 27-33). Hence, the 
mismatch of the indices of refraction of the liquid crystal and the polymer matrix is 
explicitly taught from Southerland I teachings. Besides the continuous application of the 
electric field, from 0 to 325 volts, can also be seen in Fig. 2. Hence the teachings 
directly read on the previously added limitations. 

As to the newly added limitations in claims 1 and 32: Examiner maintains the 
position that the teachings of Southerland I, when taken as a whole will still meet the 
recited limitation. For example: (a) Sutherland I teaches that refractive index of the 
liquid crystal, nLc- is a function of the applied electric field, having a maximum value 
when the field is zero and a value equal to that of the polymer, np. at some value of the 
electric field and thus, by application of an electric field the refractive index of the liquid 
crystal nLc- and hence the refractive index of the PDLC plane can be altered (col. 17, 
lines 27-33). Hence this expressly teaches a mismatching of the indices of refraction of 
the liquid crystal, nLc, and the polymer, np, at least at a first, a second, and a third 
applied electric field strengths. In addition, Sutherland I (col. 10. lines 38-42) teaches a 
variation of the diffraction efficiency and the refractive index of the materials. When this 
teaching is combined with the teachings as shown in Fig. 4. i.e., the continuous 
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variation pf the diffraction efficiency with the applied voltage (electric field), it is clear 
that the index mismatching also continuously varies with the electric field. 

(b) Sutherland I teaches the degree of orientation of the liquid crystal with the 
applied electric field (col. 13. lines 18-35). 

(c) Sutherland I teaches the separation of liquid crystal domains during 
holographic formation (abstract and col. 1, lines 42-51 ). 

Hence, when the above teachings are taken in total, Sutherland I clearly meets 
the recited limitations in the instant claims. 

[note: Orientation of the liquid crystal with the applied electric field and the phase 
separation during the creation of fringes of the hologram are also taught by Popovich 
(U.S. Patent No. 6,323,970) in col. 1, lines 10-25), which is provided for information 
purposes only]. 

4. As to claims 2-4 , Sutherland I discloses the reflection device as recited above 
having application of various electric fields, including a field strength of zero volts (Fig. 
4), the alignment of the liquid crystal droplets with the electric field (Fig. 8b; col. 9, lines 
47-53), and various reflection wavelengths with the applied electric field (Fig. 4). 

5. As to claims 7-13 , Sutherland I discloses the reflection device as recited above 
where the liquid crystal has a positive and negative dielectric anisotropy (col. 3, lines 
41-42), and a dielectric anisotropy dependence upon applied field frequency (col. 13, 
lines 60-63). Sutherland I discloses the application of these reflection gratings in 



Application/Control Number: 09/765,880 Page 5 

Art Unit: 2871 

switchable filters (col. 1 5, line 41 ), a power source for the application of the electric field 
(Figs. 14-17), and the electrodes being ITO that is electrically conductive (col. 7, lines 
57-58). 

Claim Rejections - 35 USC §103 

6. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 

the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 

the various claims was commonly owned at the time any inventions covered therein 

were made absent any evidence to the contrary. Applicant is advised of the obligation 

under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 

not commonly owned at the time a later invention was made in order for the examiner to 

consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 

prior art under 35 U.S.C. 103(a). 

7. Claims 5-6 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Sutherland in view of Sutherland et al. (Applied Physics Letters 64 (9), February 28, 
1994, hereafter "Sutherland II"). 
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Sutherland I discloses the reflection device as recited above having an effective 
refractive index of the liquid crystal (nLc) and a refractive index for the polymer (np) (col. 
17, lines 27-30). However, the reference does not explicitly state that the liquid crystal 
has an ordinary (no) and an extraordinary (ne) refractive indices and that the (no is not 
equal to np) and does not disclose that the indices are related by (ne > np > no). 

Sutherland II discloses electrically switchable volume gratings in polymer- 
dispersed liquid crystals, discloses that the liquid crystal having and ordinary (no = 
1.518) and an extraordinary (ne = 1 .738) indices of refraction and the refractive index of 
the polymer (p = 1.517) (page 1076). Hence the relationships (no is not equal to n sub p) 
and (ne > p > no) is satisfied, as recited in claims 5 and 6. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to adapt the specific indices of refraction for the liquid crystal and 
the polymer satisfying the indicated relationships since one would be motivated to 
achieve high diffraction efficiencies as well as narrow band wavelength and angle 
selectivity (p. 1074). 

8. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Sutherland I in view of Catchpole et al. (U.S. Patent No. 5,644,330, hereafter 
"Catchpole"). 

Sutherland I discloses he reflection device as recited above where the electrode 
comprises a conductive layer made out of ITO. However, the reference does not 
disclose that the electrode is a metallic electrode. 
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Catchpole discloses a driving method for polymer stabilized liquid crystal 
displays, discloses that the electrode layer (18) may be a thin layer of metal such as 
silver, copper, titanium and molybdenum, including a thin layer of transparent 
conductive material such as ITO (col. 3, lines 55-60). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to adapt the thin layer of metal in place of ITO since one would be 
motivated to use a metal layer that is transparent (col. 3, line 54-55) ideal for low energy 
consumption devices and for effective addressing of large, color displays. 

Response to Arguments 

9. Applicant's arguments filed November 25, 2005 have been fully considered but 
they are not persuasive. 

Applicant's only argument is that none of the prior art references teach that "the 
characteristic wavelength reflection and that the characteristic reflectance intensity vary 
across at least three applied electric fields." However, as mentioned in the above 
rejection, Sutherland I teaches that refractive index of the liquid crystal, nLc, is a function 
of the applied electric field, having a maximum value when the field is zero and a value 
equal to that of the polymer, np, at some value of the electric field and thus, by 
application of an electric field the refractive index of the liquid crystal nLc and hence the 
refractive index of the PDLC plane can be altered (col. 17, lines 27-67). Hence, this 
expressly teaches a mismatching of the indices of refraction of the liquid crystal, nLc, 
and the polymer, np, at least at a first, a second, and a third applied electric field 
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strengths. Applicant has not provided any evidence or further detail distinguishing the 
claims of the instant invention from the invention taught by Sutherland I. 

As a result, Applicant's argument do not place the application in condition for 
allowance at this time. 

Conclusion 

10. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 . 1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to George Y. Wang whose telephone number is 571-272- 
2304. The examiner can normally be reached on M-F, 8 am - 4:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Robert H. Kim can be reached on 571-272-2293. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding tlie status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

George Y. Wang 
Examiner 
Art Unit 2871 

February 27, 2006 
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PRIMARY EXAMINER 



